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NOTICE!

This alert recommends that forklift operators stay inside the forklift in the event of an
overturn.  However, this recommendation applies ONLY to forklifts that are
operated in a sitting position.  In the event of an overturn, operators of stand-up
forklifts should exit from the vehicle by stepping backward.  Operators of stand-up
forklifts should be trained to jump clear in this way.
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Preventing Injuries and Deaths of Workers
Who Operate or Work Near Forklifts

Workers: If you operate or work near forklifts, take these steps to protect yourself.

• Use seatbelts if they are available.

• Report to your supervisor any damage or
problems that occur to a forklift during your
shift.

• Do not jump from an overturning forklift.
Stay with the truck, holding on firmly and
leaning in the opposite direction of the
overturn.

• Use extreme  caution on grades or ramps.

• On grades, tilt the load back and raise it
only as far as needed to clear the road
surface.

• Do not raise or lower the forks while the
forklift is moving.

• Do not handle loads that are heavier than
the weight capacity of the forklift.

• Operate the forklift at a speed that will
permit it to be stopped safely.

• Slow down and sound the horn at cross
aisles and other locations where vision is
obstructed.

• Look toward the travel path and keep a
clear view of it.

• Do not allow passengers to ride on forklift
trucks unless a seat is provided.

• When dismounting from a forklift, set the
parking brake, lower the forks or mast, and
neutralize the controls.

• Do not drive up to anyone standing in front
of a bench or other fixed object.

• Do not use a forklift to elevate workers who
are standing on the forks.

• Elevate a worker on a platform only when
the vehicle is directly below the work area.

• Whenever a truck is used to elevate
personnel, secure the elevating platform to
the mast or forks of the forklift.

• Use a restraining means such as rails,
chains, or a body belt with a lanyard or
deceleration device for the worker(s) on the 
platform.

• Do not drive to another location with the
work platform elevated.

WARNING!
Workers who operate or work near forklifts may be struck or

crushed by the machine or the load being handled.

Typ i cal fork lift.
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Preventing Injuries and Deaths of Workers
Who Operate or Work Near Forklifts

The Na tional In sti tute for Oc cu pa tional
Safety and Health (NIOSH) re quests as -
sis tance in pre vent ing in ju ries and
deaths of work ers who op er ate or work
near fork lifts. Most fa tal i ties oc cur when
a worker is crushed by a fork lift that
has over turned or fallen from a load ing
dock.

NIOSH in ves ti ga tions of fork lift-related
deaths in di cate that many work ers and
em ploy ers (1) may not be aware of the
risks of op er at ing or work ing near fork -
lifts and (2) are not fol low ing the pro ce -
dures set forth in the Oc cu pa tional
Safety and Health Ad min is tra tion (OSHA) 
stan dards, con sen sus stan dards, or equip -
ment man u fac turer’s guide lines.

This Alert de scribes seven in ci dents
resulting in the deaths of seven work -
ers who were ei ther op er at ing or work -
ing near fork lifts. In each in ci dent, the
deaths could have been pre vented by
us ing proper safety pro ce dures and
equip ment and by fol low ing the pro vi -
sions of the OSHA stan dards.

NIOSH re quests that ed i tors of trade
jour nals, safety and health of fi cials,
industry as so ci a tions, un ions, and em -
ploy ers in all in dus tries bring the rec -
om men da tions in this Alert to the
attention of all work ers who are at risk.

BACKGROUND

Fork lifts, also known as pow ered in dus trial 
trucks, are used in nu mer ous work set -
tings, pri mar ily to move ma te ri als. Each
year in the United States, nearly 100
work ers are killed and an other 20,000 are
se ri ously in jured in fork lift-related in ci -
dents [BLS 1997, 1998].
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2 Forklifts

Fork lift over turns are the lead ing cause of
fa tal i ties in volv ing fork lifts; they rep re sent
about 25% of all fork lift-related deaths.

FATALITY DATA
The fol low ing para graphs sum ma rize in -
for ma tion about fa tal i ties in volv ing fork lifts. 
The in for ma tion is from da ta bases that
iden tify work-related fa tal i ties in the United 
States.

Na tional Trau matic Oc cu pa tional 
Fa tal ities (NTOF) Sur veil lance
Sys tem
In the United States, 1,021 work ers died
from trau matic in ju ries suf fered in forklift -
related in ci dents from 1980 to 1994. The
NTOF Sur veil lance Sys tem uses death
cer tif i cates to iden tify work-related deaths. 
These fa tal i ties re sulted from the fol low ing
types of in ci dents:

 Type of % total
in ci dent  vic tims

Fork lift over turns . . . . . . . . . . 22
Worker on foot struck by fork lift . . 20
Vic tim crushed by fork lift . . . . . . 16
Fall from fork lift . . . . . . . . . . . 9

Cen sus of Fa tal Oc cu pa tional
In juries (CFOI)

The Bu reau of La bor Sta tis tics CFOI iden -
ti fied 94 fa tal in ju ries as so ci ated with fork -
lifts in 1995 [BLS 1997].

CURRENT STANDARDS

Oc cu pa tional Safety and Health
Ad min is tra tion (OSHA)
OSHA has de vel oped stan dards for pow -
ered in dus trial trucks (such as low- and

high-lift trucks and fork lift trucks) [29 CFR*

1910.178] and for fork lifts used in the con -
struc tion in dus try [29 CFR 1926.600;
1926.602].

Training

OSHA has pro mul gated the Fi nal Rule for
Powered In dus trial Truck Op er a tor Training
[29 CFR 1910.178(l)], which be came ef -
fec tive March 1, 1999. The stan dard re -
quires op er a tor train ing and li cens ing as
well as pe ri odic eval u a tions of op er a tor
per for mance. The stan dard also ad dresses 
spe cific train ing re quire ments for truck
operation, load ing, seat belts, over head pro -
tec tive struc tures, alarms, and main te nance
of in dus trial trucks. Refresher train ing is re -
quired if the op er a tor is ob served op er at ing
the truck in an un safe man ner, is in volved in 
an ac ci dent or near miss, or is as signed a
dif fer ent type of truck.

Fork lift Main te nance

OSHA re quires that in dus trial trucks be
examined be fore be ing placed in ser vice.
They shall not be placed in ser vice if the
ex am i na tion shows any con di tion ad -
versely af fect ing the safety of the ve hi cle.
Such ex am i na tion shall be made at least
daily. When in dus trial trucks are used
around the clock, they shall be ex am ined
af ter each shift. When de fects are found,
they shall be im me di ately re ported and
cor rected [29 CFR 1910.178(q)(7)].

Fork lift Op er a tion

OSHA re quire ments for fork lift op er a tion
are as fol lows:

• On all grades, the load and load -
engaging means shall be tilted back,
if ap pli ca ble, and raised only as far as

 *Code of Fed eral Reg u la tions. See CFR in ref er ences.
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needed to clear the road sur face. The
forks shall not be raised or low ered
while the fork lift is mov ing [29 CFR
1910.178 (n)(7)(iii)].

• Un der all travel con di tions, the truck
shall be op er ated at a speed that will
per mit it to be brought safely to a stop
[29 CFR 1910.178 (n)(8)].

• The op er a tor shall slow down and sound
the horn at cross aisles and other lo ca -
tions where vi sion is ob structed [29
CFR 1910.178 (n)(4)].

• The op er a tor is re quired to look to ward 
and keep a clear view of the travel path 
[29 CFR 1910.178(n)(6)].

• Un au tho rized per son nel shall not be
per mit ted to ride on pow ered in dus trial
trucks. A safe place to ride shall be
pro vided where the rid ing of trucks is
au tho rized [29 CFR 1910.178  (m)(3)].

• Fork lift trucks shall not be driven up
to any one stand ing in front of a bench
or other fixed ob ject [29 1910.178 (m)(1)].

Fair La bor Stan dards Act (FLSA)
and Youth Em ploy ment

The FLSA [29 U.S.C. Ch. 8 201–219] (the
pri mary law gov ern ing the em ploy ment of
youth un der age 18) in cludes work declared
haz ard ous for youth by the Secretary of
Labor. Haz ard ous Or der No. 7, Power -
Driven Hoisting Ap pa ra tus Oc cu pa tions,
pro hib its work ers un der age 18 from us -
ing fork lifts and sim i lar equip ment in non -
ag ri cul tural in dus tries [29 CFR 570.58].
In ag ri cul tural in dus tries, mi nors un der
age 16 are pro hib ited from us ing  fork lifts
[29 CFR 570.7 1(a)(3)(ii)].

Not all work ing mi nors are cov ered by the
FLSA. The reg u la tions in ag ri cul ture do not 
ap ply to mi nors work ing on their parents’
farms. Also ex empted are youths aged 14
and 15 who are work ing un der care fully
reg u lated con di tions in a bona fide vo ca -
tional ag ri cul ture pro gram.

Amer i can So ci ety of Me chan i cal
En gi neers (ASME)/Amer i can
Na tional Stan dards In sti tute
(ANSI)
ASME/ANSI B56.1–1993 re quires the fol -
low ing [ASME 1993].

Main te nance and Safety Equip ment
• Brakes, steer ing mech a nisms, con trol

mech a nisms, warn ing de vices, lights,
gov er nors, lift overload de vices, guard
and safety de vices, lift and tilt mech a -
nisms, ar tic u lat ing axle stops, and frame
mem bers shall be care fully and reg u -
larly in spected and main tained in a safe
con di tion (ASME/ANSI B56.1–1993m
6.2.7) [ASME 1993].

• When work is be ing per formed from an 
el e vated plat form, a re strain ing means 
such as rails, chains, etc., shall be in
place, or a body belt with lan yard or
deceleration de vice shall be worn by
the per son(s) on the plat form (ASME/ANSI
B56.1, §4.17.1[b]) [ASME 1993].

Op er a tion

• An op er a tor should avoid turn ing, if
pos si ble, and should use ex treme
caution on grades, ramps, or in clines.
Normally the op er a tor should travel
straight up and down (ASME/ANSI
B56.1, §5.3.8[d]) [ASME 1993].

• The op er a tor should stay with the truck 
if lat eral or lon gi tu di nal tipover oc curs.
The op er a tor should hold on firmly and
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lean away from the point of im pact
(ASME/ANSI B56.1, §5.3.18[d]) [ASME 
1993].

In ad di tion to the above reg u la tions, em -
ploy ers and work ers should fol low op er a -
tor’s man u als, which are sup plied by all
equip ment man u fac tur ers and de scribe
the safe op er a tion and main te nance of
fork lifts.

CASE REPORTS

The cases pre sented here were in ves ti -
gated by the NIOSH Fa tal ity As sess ment
and Con trol Eval u a tion (FACE) Pro gram.
The case re ports were se lected to rep re -
sent the most com mon types of fa tal fork lift 
in ci dents: (1) fork lift over turns, (2) work ers
struck, crushed, or pinned by a fork lift, and
(3) falls from a fork lift.

Case 1—Fork lift Over turn
On Sep tem ber 18, 1996, the 43-year-old
pres i dent of an ad ver tis ing sign com pany
was killed while us ing a fork lift to un load
steel tub ing from a flat bed trailer. He was
driv ing the fork lift about 5 miles per hour
be side the trailer on a con crete drive way
with a 3% grade. The vic tim turned the
fork lift be hind the trailer, and the fork lift
began to tip over on its side. The vic tim
jumped from the op er a tor’s seat to the
drive way. When the fork lift over turned,
the vic tim’s head and neck be came pinned 
to the con crete drive way un der the fall ing -
ob ject pro tec tive struc ture (over head guard).
An in spec tion of the fork lift revealed that
the right-side rear axle stop was dam aged
be fore  the in ci dent and was not re strict ing
the lat eral sway of the fork lift when it turned. 
Also, slack in the steer ing mech a nism re -
quired the op er a tor to turn the steer ing
wheel slightly more than half a rev o lu tion
be fore the wheels started to turn. The

fork lift was not equipped with a seat belt
[NIOSH 1996].

Case 2—Fork lift Over turn

On April 25, 1995, a 37-year-old shop
foreman was fa tally in jured af ter the fork lift
he was op er at ing over turned. The vic tim
was turn ing while back ing down an in cline
with a 4% grade. The fork lift was trans -
port ing a 3-foot-high, 150-pound stack of
cardboard with the forks raised ap prox i -
mately 60 inches off the ground. No one
wit nessed the in ci dent. The vic tim was found
with his head pinned un der the over head
guard. The fork lift was not equipped with a
seat belt [Cal i for nia De part ment of Health
Ser vices 1995].

Case 3—Fork lift Over turn

On No vem ber 25, 1996, a 41-year-old
male laborer was fa tally in jured when the
fork lift he was op er at ing fell off a load ing
dock and pinned him un der the over head
guard. The fork lift was not equipped with
a seat belt. The load ing dock had large
cracks in the sur face and was in need of
ex ten sive re pair. It was rain ing when the
vic tim left the stor age build ing to lift a
load from the back of a pickup truck.
Evidence in di cates that ei ther the victim’s
fork lift was too close to the outer edge of
the load ing dock (which crum bled) or the
right front tire was caught in a large crack
in the load ing dock, caus ing the fork lift to
over turn [In diana State De part ment of
Health 1996].

Case 4—Worker Struck by
Fork lift
On Oc to ber 19, 1995, a 39-year-old fe male
punch press op er a tor at a com puter com -
po nents man u fac turer was fa tally in jured
while per form ing nor mal work tasks at her
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sta tion. A fork lift was trav el ing in reverse
at high speed to ward the vic tim’s work
station. A wit ness ob served the fork lift
strike a metal scrap bin (about 3 by  5 by
3½ feet), pro pel ling it to ward the punch
press sta tion. The bin hit the press and
rebounded to ward the fork lift. There it
was hit once again and shoved back
against the cor ner of the press, strik ing
and crush ing the vic tim against the press
[NIOSH 1995b].

Case 5—Fall from Fork lift
On July 21, 1997, a 36-year-old male
electric-line tech ni cian was fa tally in jured
af ter fall ing from and be ing run over by a
fork lift. While the op er a tor was driv ing
the fork lift, the vic tim was rid ing on the
forks. As the op er a tor ap proached an
intersection, he slowed down and turned
his head to check for on com ing traf fic.
When he turned his head back, he could
not see the vic tim. He stopped the fork lift,
dis mounted, and found the vic tim un der -
neath the right side of the fork lift [NIOSH
1997].

Case 6—Fall from Fork lift
On Sep tem ber 24, 1997, a 61-year-old
male main te nance man ager of a shel ter
for the home less died af ter fall ing 7 feet
from a safety plat form that had been el e -
vated by a fork lift. The vic tim had been
raised in a steel-framed, cage-type safety
plat form that had not been se cured to the
fork lift. The vic tim re moved a flu o res cent
light bulb from its fix ture and stepped to
one side of the safety plat form. When the 
vic tim shifted his weight from the cen ter
of the plat form to the outer edge, the
safety plat form top pled off the forks. The
vic tim fell about 7 feet, struck his head on 
a con crete floor, and was sub se quently
struck by the steel safety plat form
[NIOSH 1998].

Case 7—Fall from Fork lift
On Sep tem ber 6, 1995, a 47-year-old
male as sis tant ware house man ager was
fa tally in jured while work ing with a fork lift
op er a tor to pull tires from a stor age rack.
The two work ers had placed a wooden
pallet on the forks of the fork lift, and the
vic tim then stood on the pal let. The op er a -
tor raised the forks and vic tim 16 feet
above a con crete floor to the top of the
stor age rack. The vic tim had placed a few
tires on the pal let when the op er a tor no -
ticed that the pal let was be com ing un sta -
ble. The vic tim lost his bal ance and fell,
strik ing his head on the floor [NIOSH 1995a].

CONCLUSIONS

Na tional fa tal ity data in di cate that the three 
most com mon fork lift-related fa tal i ties in -
volve fork lift over turns, work ers on foot be -
ing struck by fork lifts, and work ers fall ing
from fork lifts. The case stud ies in di cate
that the fork lift, the fac tory en vi ron ment,
and ac tions of the op er a tor can all con trib -
ute to fa tal in ci dents in volv ing fork lifts. In
ad di tion, these fa tal i ties in di cate that many 
work ers and em ploy ers are not us ing or
may be un aware of safety pro ce dures and
the proper use of fork lifts to re duce the risk
of in jury and death.

RECOMMENDATIONS

Re ducing the risk of fork lift in ci dents re -
quires a safe work en vi ron ment, a safe
fork lift, com pre hen sive worker train ing,
safe work prac tices, and sys tem atic traf fic
man age ment.

NIOSH rec om mends that em ploy ers and
work ers com ply with OSHA reg u la tions
and con sen sus stan dards, main tain equip -
ment, and take the fol low ing mea sures to
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pre vent in jury when op er at ing or work ing
near fork lifts.

Em ployers
Worker Training

• De velop, im ple ment, and en force a
comprehensive writ ten safety pro gram
that in cludes worker train ing, op er a tor
licensure, and a time ta ble for re view ing
and re vis ing the pro gram. A com pre -
hen sive train ing pro gram is im por tant for 
pre vent ing in jury and death. Op er a tor
train ing should ad dress fac tors that af -
fect the sta bil ity of a fork lift—such as the
weight and sym me try of the load, the
speed at which the fork lift is trav el ing,
op er at ing sur face, tire pres sure, and
driv ing be hav ior.

• In form op er a tors that they can be
crushed by the over head guard or an -
other part of the fork lift af ter jump ing
from an over turn ing fork lift. The op er a -
tor should stay with the truck if lat eral
or lon gi tu di nal tipover oc curs. The op -
er a tor should hold on firmly and lean
away from the point of im pact.

• En sure that op er a tor re straint sys tems
are be ing used. Since 1992, fork lift
man u fac tur ers have been re quired to
equip new fork lifts with op er a tor re -
straint sys tems. Many fork lift man u fac -
tur ers of fer re straint sys tems that can
be retro fit ted on older fork lifts. Many of
the fa tal i ties re sult ing from fork lift over -
turns might have been pre vented if the
op er a tor had been re strained. The
over head guard of the fork lift is gen er -
ally the part that crushes the op er a tor’s 
head or torso af ter he or she falls or
jumps out side of the op er a tor’s com -
part ment. The risk of be ing crushed by
the over head guard or an other rigid
part of the fork lift is greatly re duced if

the op er a tor re mains in side the op er a -
tor’s com part ment. Be cause many
fork lifts are not equipped with a re -
straint sys tem and op er a tor com pli -
ance is less than 100% on fork lifts
equipped with a re straint sys tem, op er -
a tors should be in structed not to jump
from the op er a tor’s com part ment but to 
stay in side by lean ing in the op po site
di rec tion of the over turn.

• Train op er a tors to han dle asym met ri -
cal loads when their work in cludes this
ac tiv ity.

Fork lift In spec tion and Main te nance

• Es tab lish a ve hi cle in spec tion and
main te nance pro gram.

• Ret ro fit old fork lifts with an op er a tor
restraint sys tem if pos si ble.

Lifting

• En sure that op er a tors use only an
approved lift ing cage and ad here to
general safety prac tices for el e vat ing
per son nel with a fork lift. Also, se cure
the plat form to the mast or forks.

• Pro vide means for per son nel on the
plat form to shut off power to the truck
when ever the truck is equipped with
ver ti cal only or ver ti cal and hor i zon tal
con trols for lift ing per son nel.

Workers on Foot

• Sep a rate fork lift traf fic and other work -
ers where pos si ble.

• Limit some aisles to work ers on foot
only or fork lifts only.

• Re strict the use of fork lifts near time
clocks, break rooms, caf e te rias, and
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main ex its, par tic u larly when the flow
of work ers on foot is at a peak (such as 
at the end of a shift or dur ing breaks).

• In stall phys i cal bar ri ers where prac ti -
cal to en sure that workstations are iso -
lated from aisles trav eled by fork lifts.

• Eval u ate in ter sec tions and other blind
cor ners to de ter mine whether over head
dome mir rors could im prove the vis i bil -
ity of fork lift op er a tors or work ers on
foot.

• Make ev ery ef fort to alert work ers when 
a fork lift is nearby. Use horns, au di ble
backup alarms, and flash ing lights to
warn work ers and other fork lift op er a -
tors in the area. Flashing lights are es -
pe cially im por tant in ar eas where the
am bi ent noise level is high.

Work En vi ron ment

• En sure that work place safety inspections 
are rou tinely con ducted by a person
who can iden tify haz ards and con di -
tions that are dan ger ous to work ers.
Haz ards in clude ob struc tions in the
aisle, blind cor ners and in ter sec tions,
and fork lifts that come too close to
work ers on foot. The per son who con -
ducts the in spec tions should have the
au thor ity to im ple ment prompt cor rec -
tive mea sures.

• In stall the workstations, con trol panel,
and equip ment away from the aisle
when pos si ble. Do not store bins,
racks, or other ma te ri als at cor ners,
intersections, or other lo ca tions that
ob struct the view of op er a tors or work -
ers at workstations.

• En force safe driv ing prac tices such as 
obey ing speed lim its, stop ping at stop

signs, and slow ing down and blow ing
the horn at in ter sec tions.

• Re pair and main tain cracks, crum bling 
edges, and other de fects on load ing
docks, aisles, and other op er at ing
sur faces.

Workers

• Use seatbelts if they are avail able.

• Report to your supervisor any damage
or problems that occur with a forklift
during your shift.

• Do not jump from an overturning
forklift. Stay with the truck if lateral or
longitudinal tipover occurs. Hold on
firmly and lean in the opposite direction
of the overturn.

• Use extreme caution on grades, ramps, 
or inclines. Normally you should travel
only straight up and down.

• On all grades, tilt the load back if ap pli -
ca ble, and raise it only as far as needed 
to clear the road sur face.

• Do not raise or lower the forks while
the forklift is moving.

• Do not handle loads that are heavier
than the rated weight capacity of the
forklift.

• Operate the forklift at a speed that will
permit it to be stopped safely.

• Slow down and sound the horn at
intersections and other locations where 
vision is obstructed.

• Look toward the path of travel and keep 
a clear view of it.
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• Do not al low pas sen gers to ride on
fork lift trucks un less a seat is pro vided.

• When dis mount ing from a fork lift, al -
ways set the park ing brake, lower the
forks or mast, and neu tral ize the con trols.

• Do not drive up to any one stand ing in
front of a bench or other fixed ob ject.

• Do not use a fork lift to el e vate work ers
who are stand ing on the forks.

• Do not el e vate a worker on a plat form
un less the ve hi cle is di rectly be low the
work area.

• When ever a truck is used to el e vate
per son nel, se cure the el e vat ing plat -
form to the mast or forks of the fork lift.

• Use a re strain ing means such as rails,
chains, or a body belt with a lan yard or
de cel er a tion de vice for the per son(s)
on the plat form.

• Do not drive to an other lo ca tion with
the work plat form el e vated.
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